Aim of the study: To evaluate the association of intramammarian arterial calcifications seen on mammography with coronary artery disease and its risk factors and to discuss intramammarian arterial calcifications value as a predictor of coronary artery disease. Material and methods: Mammography was performed on 55 women over 40 years of age who have undergone coronary angiography and have not had a mammography in the past year. Coronary angiography results, coronary artery disease risk factors and intramammarian arterial calcifications are evaluated. Results: The prevalance of intramammarian arterial calcifications was 41.8%. A significant relationship between intramammarian arterial calcifications and coronary artery disease was indicated (OR 10,8, 95% CI 3,02-38,59 ). The positive predictive value and negative predictive value of intramammarian arterial calcifications for coronary artery disease was 78.3% and 75% respectively. Also advancing age was found relevant with these calcifications (OR 1,15,  95% CI 1,05-1,25) .
Coronary artery disease (CAD) and cancer are the leading causes of female mortality and morbidity, especially in western countries (1, 2) . Breast cancer is among the most common deaths caused by cancer. It is known that with early detection it is possible to lower the mortality rate (3) . Currently, mammography is used as a screening tool for breast cancer and it is recommended yearly for women over the age 40 (4) . Intramammarian arterial calcifications (IMAC) are defined as medial arterial sclerosis or Mönckeberg's medial sclerosis and its prevalence varies from less than 1% to more than 50% on mammograms (5-7). These calcifications are unrelated to cancer and therefore, usually not mentioned in the final reports (5) . There is a growing body of literature investigating the relationship of IMAC with cardiovascular diseases, diabetes and hypertension. It is suggested that IMAC can be used as a predictor of cardiovascular diseases (6, (8) (9) (10) (11) .
CAD is the result of systemic arterial disease (12). Early detection of CAD is important because first cardiovascular events are often fatal in women (13). Currently there are no
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During
a one-year period (November 2008 and October 2009) mammography was performed on 55 women over the age 40 who had undergone coronary angiography and have not had a mammography in the past year [age range 40-79 (mean age 63)]. All coronary angiographies were planned due to angina pectoris or exertional dyspnea. At least 50% lumen narrowing at least in one coronary artery is regarded as positive for CAD. This criteria was used in previous studies and relies on the fact that significant decrease of blood flow occurs with ≥ 50% stenosis (9, 15, 16 
Results
Coronary angiography results of 55 patients were evaluated; 26 of them (47.3%) had significant CAD, whereas 29 of them (52.7%) had no significant coronary artery stenosis (Table I ). The prevalence for IMAC was calculated as 41.8%.
tions and amorphic calcifications in between along the course of a vessel in one or both breasts, at least on one mammographic view was defined as positive for IMAC (19) . IMAC severity was not graded by any scoring system.
Statistical analysis
Data analysis was performed by using Statistical Package for Social Sciences (SPSS) version 11.5 software (SPSS Inc., Chicago, IL, United States). Whether the metric discrete variables were shown as mean ± standard deviation, otherwise, percentages were used for categorical variables. The mean differences between groups were evaluated by Student's t test. Categorical date was analyzed by Pearson Chi-square or Fisher's exact test, where appropriate. Multiple Logistic Regression The mean age of CAD positive patients (67.3 ± 7.5) was higher than CAD negative group (59.1 ± 8.5) (p < 0.001). It is shown that advancing age was associated with significant increased risk of CAD (p < 0.001, OR 1.1). Among patients with positive findings for CAD, 18 (69.2%) patients also had IMAC on their mammograms ( Fig. 1,2 ). Only 5 (17.2%) of the patients with negative CAD findings had IMAC on their mammograms It is calculated that recognition of IMAC on mammography increased the detection of the significant coronary artery stenosis (p < 0.001, OR 10.8). Hypertension was found to be a risk factor which increased the development of CAD (p < 0.05, OR 5.4). In the CAD positive group 92.3% of the patients were hypertensive compared with 69% hypertensive patients in the CAD negative group.
The patients were also evaluated in terms of DM, dyslipidemia and obesity. DM and dyslipidemia prevalence was found higher in CAD positive group whereas the difference between CAD positive and negative groups was not statistically significant.
All results regarding these issues are summarized in Table II .
When multivariate logistic regression analyses were performed for risk factors, strong correlation was found between CAD and IMAC (OR: 5.4, p < 0.05). This correlation was even stronger after adjustment for risk factors (OO: 6.3, p < 0.05). Hypertension was not a significant factor for CAD on multivariate analyses (Table III) .
The correlation between IMAC and CAD and its risk factors is shown at table IV. Advancing age (OR 1.1), hypertension (OR 10) and positive CAD on angiography (OR 10.8) was found significantly associated with 12 761 women over the age 40 who attended multiphasic health check ups that included mammography (8). IMAC prevalence was low (3%) compared with other studies (2, 6, 10, 21) . This could be explained by low prevalence of CAD and its risk factors among the study population which consisted of generally healthy check up patients. Besides, the radiologists also might have overlooked IMAC as the tests were run for screening purposes. Iribarren et al. found significant positive correlation between IMAC and DM, increasing age and parity. After adjustment for other variants (age, education level, race, cigarette smoking, alcohol use, BMI, serum total cholesterol, hypertension, DM, parental history of myocardial infarction (MI), parity, and hormone replacement therapy), IMAC was associated with a 1.32-fold increased risk of CAD (8). Another study by Von Noord et al. reported a 9.1% IMAC prevalence among a 12.239-patient group which consisted of women over the age 50 who participated in a population-based breast cancer screening project. IMAC was found significantly related with hypertension, stroke and MI (6) . In the present study, similar to Irribaren and Von Noord's large group studies, significant relation was found between IMAC and CAD. On the other hand IMAC prevalence was 41.8 % which is a high value compared with mentioned other two studies. This is could be due to IMAC. DM and dyslipidemia prevalence was also higher in IMAC positive group but the difference between two groups did not a reach statistically significant level.
The sensitivity, specificity, and positive and negative predictive value of IMAC detected on mammograms for predicting prevalent CAD were 69.2%, 82.8%, 78.3% and 75%, respectively.
Discussion
IMAC is the result of calcium deposition in the media layer of arteries and it has a characteristic appearance on mammograms. These calcifications are rare under the age 50 and seen as railroad track pattern or ring-like on 'en face' images. Their mechanism is not clearly known (20) . Calcium deposits were considered as a natural part of aging and were thought to have no clinical significance but recent studies show correlation between IMAC and CAD and cardiovascular mortality (6, 8, 9 ). The prevalence of IMAC varies from less than 1% to more than 50% in previous studies (7). The possible reasons for this wide range are the differences in baseline risks of study groups, increase in detection of calcification with advancing imaging technology and IMAC not being mentioned in the final reports because it is not relevant to malignity.
Iribarren et al performed a large group cohort study among (21) . The study population was parallel with the present study and consisted of patients who had undergone variate analyses whereas on multivariate analyses the correlation was not found significant. This result might have been due to our limited study population.
IMAC detected on mammography might point to CAD and increasing age seems an important risk factor for CAD and IMAC. Dale * adjustment for obesity ** adjustment for obesity and hypertension *** adjustment for obesity, hypertension and DM. significant relation between IMAC and CAD, and also between IMAC and increasing age. Another study by Moshyedi et al. evaluated the relation between IMAC and CAD in a 182-patient study and they divided the patients into two age-groups; aged below 59 and aged above 59. All patients had undergone coronary angiography and mammography, similar to the present study. In the age-below-59 group IMAC's positive predictive value and negative predictive value for CAD was found 88% and 65% respectively which is a statistically significant result. On the other hand they did not find a strong correlation in the aged above 59 group and stated that the correlation decreased with increasing age (9). In the present study, the patients were not classified according to age and IMAC's positive predictive value and negative predictive value for CAD is 78.3% and 75% respectively. Oliveira et al. evaluated CAD and its risk factors relation in their study and on multivariate analyses, they found hypertension, family history and IMAC associated with CAD (22) . In the present study, in addition to increasing age and IMAC, hypertension was also found to be associated with CAD on univariate analyses. Hypertension is a well known risk factor for CAD, whereas on multivariate analyses it was not found to be significant for CAD. This could be due to small population of the present study as previously mentioned.
There are several studies showing significant association between DM and IMAC and suggesting IMAC as an additional risk factor for diabetic women (7, 23, 24) . On the contrary, there are other authors claiming IMAC and DM are not related (25, 26) . Sickles and Galvin's study showed IMAC to be related to increasing age rather than DM (25) . Similarly in the present study, IMAC and increasing age showed correlation (p < 0,001) although IMAC and DM did not have a significant relation (p > 0.05).
Although the present study supports significant association between IMAC and CAD, a limitation of the study is that the number of cases is too limited for broad generalizations. Before IMAC could be considered a clue for CAD, confirmation by further large group controlled studies is necessary.
Conclusion
CAD is a leading cause of death and it may present as a fatal cardio- Mammography is a widely used, well accepted screening tool for another leading cause of death among women, breast cancer. If IMAC is proved to be an independent risk factor for CAD, mammograms could be simultaneously used to predict CAD risk.
The results of the present study support the present literature, indicating a significant relationship between IMAC and CAD. After adjustment for well known risk factors, increasing age and IMAC are found to be independently and significantly important to predict CAD.
This study suggests that mammography, already widely in use as a screening tool among women over 40, may be used simultaneously in coronary artery disease risk assessment without any additional health costs. Indicating IMAC in the final mammography reports is important as it could alert the clinician to evaluate the previously unsuspected patient for CAD with further tests. However it has to be emphasized that the results of the study are based on a relatively low number of patients and they should be supported with larger group controlled studies before IMAC could be considered an indicator of CAD, grading of IMAC and CAD could also be useful.
